The emergence of gated communities throughout the world has generated significant academic interest. Several studies have been carried out that can be found in the body of literature, which have attempted to investigate the various aspects of life within the gated communities. The range of subjects studied within this context includes the types of gated communities, the associated social and governance issues, the travel patterns, and the daily physical activities. The focus of most of these studies, however, has been on the social and governance issues while a little research on the mobility pattern (i.e. walking, cycling and public transport) and physical activities in gated communities has been reported, the available literature suffers from major shortcomings such as identification of suitable indicators to investigate whether these communities have same effects on mobility patterns and physical activities as non-gated communities. The present paper, therefore, attempts to identify the methods for objective as well as subjective study of the mobility patterns and neighborhoods design which affect the physical activities through a systematic review of available literature. The paper identifies suitable indicators to investigate the rate of physical activity in gated communities. Attempt will be made to clearly chart the differences as well as similarities between the issues concerned with physical activity in gated communities and non-gated communities and attempts to introduce new objectives for future studies. The findings of this study are expected to help design an investigation into the merits or otherwise of the active living neighborhoods.
1.
Introduction

Background
Urging by wellbeing experts and organizations on physical activity (PA) notwithstanding, numerous grown-ups are not sufficiently active to accomplish ideal medical advantages (Bauman, et al., 2011) . Therefore, there is a requirement for enhanced systems that support and promote PA at the populace level. In the past 15 to 20 years, there has been a significant increase in the research interest about aspects of the built environment (BE) at neighborhood level supporting PA. In comparison to other approaches promoting health, the adaptation of BE to support PA is more effective and sustainable strategy for encouraging people to increase the levels of PA. This has become robust area of research investigation now (Day & Cardinal, 2007) . On the other hand there is another type of neighborhood called gated communities. These communities have recently emerged and gained popularity around the world among consumers. Many social aspects of these communities have been investigated up till now but its effect on mobility patterns and physical activity has not studied that much. So the purpose of this paper is to find out proper indicators for investigating the effects of these communities on physical activity.
In this field of investigation the indicators of neighborhood environment are classified into three important categories such built environment at neighborhood level indicators, social indicators and physical activity facilities. The built environment indicators at neighborhood level are the land use patterns, transportation systems and design features which can affect physical activity (Handy, et al., 2002; Humphrey, 2005) . On the other hand Sallis, et al. (2009) concluded that social aspects and sports facilities also affect physical activity at neighborhood level.
Land-use patterns are measured through land-use mix, housing density and connectivity while transportation is measured through the accessibility. The design features are known as aesthetics of the area and are measured though the buildings and streetscapes of neighborhood. Land-use mix is diversity of land-use and provides different destinations to physical activities . In addition, the neighborhood is especially considered important where there is land-use mix because it encourages majority of physical activity, including walking and cycling for different purposes . Similarly the higher housing density is also positively associated with physical activity (Coogan, et al., 2009; Strath, et al., 2007) . Connectivity is the third important indicator of land use patterns. It is measured with density of intersections in sqkm or number of cul-de-sacs in a neighborhood. Grid like street patterns for example, is more supportive to walking in contrast with fewer intersections. This is partly because grid-like pattern offers alternative routes to destinations (Li, et al., 2005) .Transportation is measured through the accessibility. It is investigated that the access to diverse destinations of both recreational and utilitarian nature is positively associated with physical activity (McCormack, eta al., 2008) . The third important indicator of neighborhood built environment is the design features (aesthetics). Design features are measured through buildings (i.e. attractive facades and maintenance) and streetscape (i.e. shaded pathways, street lights, street furniture etc). The lighting, shade and the presence of street furniture also plays a positive role in this regard (Witten, et al., 2012; McCormack, et al., 2008) . There is an association between aesthetical aspects of a neighborhood such as landscaping and cleanliness and leisure walking Hoehner, et al., 2005) .
The social indicators (i.e. perception of crime, physical disorder and traffic) and sports facilities (i.e. parks, gym public pools, jogging tracks etc) also effect physical activity. Lack of personal and traffic safety have been found inversely associated with physical activity (Strath, et al., 2007; Miles, 2008; Weir, et al., 2006) . The sports facilities also affect the physical activity at neighborhood level (Bourdeaudhuij, et al., 2015) .
Significance and Objective
The above discussion points to many aspects of neighborhoods which can effect physical activity, however, it is necessary to investigate the physical activity level in a new form of neighborhood, which is growing very fast; the Gated communities (GCs). These are the types of built environments that are walled or fenced from the rest of the communities in a city (Blakely & Snyder, 1997) . It emerges about gated communities that the aim of these communities is to provide prestigious life in a secured area. These communities are mostly governed by private home owner associations (Blakely & Snyder, 1997) . The property values are very high and, in some cases, it is found that the values increase in the vicinities of gated communities as well if the demand is high (Blandy, 2006) . Therefore, it is hard to find mixed economic groups in these communities. It is found in many studies that these communities are creating segregation among gated and non-gated, and social exclusion, for example, general public has no access to parks inside gated communities. At the same time Burke and Sebaly (2001) claim that the streets of gated communities are less walk-able as compared to non-gated as they calculated the number of children playing in street to be less in gated communities. Miao (2003) claims that because of less connectivity of these communities with the rest of the city, the streets near gated communities are deserted in China. Landman (2000) says that these communities are affecting urban sustainability due to fragmentations and separation into small pieces. It is observed that there is lack of research on the physical activity level of these communities to provide appropriate polices to the policy makers.
The aim of this paper is to systematically review the literature on said topic and select appropriate indicators for conducting this research in gated communities.
Methodology
The study reviews existing literature on the subjects relevant to the built environment and the associated physical activity. We identified the relevant literature, sorting and screening them based on the relevance, and then do the critical assessment.
Data Sources & Search Strategy
Computer based search on studies on the effects of neighborhood built environment on physical activity from Active Living Literature, Sage 
Inclusion and Exclusion Criteria
The basic inclusion criteria, was the relations between the built environment of neighborhoods and physical activity in gated communities and non-gated communities. There were only two studies found specifically relevant to this topic, therefore, the screening criteria was expanded to include studies that assessed physical activity more broadly including the effects of neighborhood built environment on physical activity without any specific reference to gated communities. The review articles were excluded from this study. Initially eighty (80) studies were included. Forty eight (48) of those studies that solely used qualitative methods or only discussed socio-economic aspects were not retained for further review. Only those studies that attempted to or did quantitative assessment of built environment with some reference to the associated physical activity were reviewed. The method adopted for this study is, therefore, a qualitative approach to summarize the key aspects in this area.
Study Sample Characteristics
Once the set of studies to be included in this literature review was finalized, certain characteristics of the study sample emerged. The majority of the studies were conducted in the U.S and a few in other parts of the world like Canada, Australia, Europe, UK, Brazil, New Zealand and Hong Kong, which were included in this study. These studies were published between 2001 and 2015. The mean ages among samples ranged between 18 and 65 years, although a couple of studies (Boone-Heinonen, et al., 2010; Weir, et al., 2006) are about children and adolescents. Most of the samples included both men and women except two, which are solely about women (Coogan, et al., 2009; Kerr, et al., 2104) . Studies covered all income groups; a few solely focused on low-income (Neckerman, et al., 2009; Bracy, et al., 2014) .
Results and Discussion
The effects of different indicators and methods on neighborhood level have been systematically reviewed for this study to identify key indicators for conduction of this study in Gated communities. The list of 31 important literatures which is reviewed for this study is given in Table 1 for reference. The indicators which can affect PA are categorized into three sub-parts like the indicators of built environment at neighborhood level, the social indicators at neighborhood level and physical activity facilities. The details of indicators of 31 studies are as follows.
Built Environment Indicators
The indicators of neighborhood built environment are classified broadly into three categories such as the land-use patterns, transportation and design features. The land-use patterns are mainly measured with the land-use mix, housing density and connectivity. These were investigated through many studies and it was identified that there is a mix of results with physical activity. A few studies have concluded that land-use mix is associated with moderate level of physical activity (Frank, et al., 2005; Strath, et al., 2007; Aytur, et al., 2007; Sallis, et al., 2009 ). On the other hand Wineman, et al. (2014) unexpectedly found that increase in land-use mix was associated with less physical activity. According to them, the land use mix at neighborhood level does not facilitate physical activity as it facilitates at city level. In another study, land-use mix was found positively associated with both leisure and transportation activities (Aytur, et al., 2008) . The findings of this study are based on a survey in North Carolina involving more than 6000 survey participants as opposed to the study of Wineman et al. (2014) , which was based in Detroit, a low to moderate density city, and the outcomes drawn from it cannot be generalized to other areas, especially metropolis.
Housing density is the second important measure for land-use patterns and many researchers have concluded that there exist co-relations between residential density and different levels of physical activity. It has concluded in four studies (Frank, et al., 2005; Aytur, et al., 2007; Witten, et al., 2012; Sallis, et al., 2009 ). According to Kerr, et al. (2104) and Coogan, et al. (2009) conclusions the residential density is associated with moderate levels of physical activity in older women. While in the Twin Cities Walking Study, it has been concluded that density is not meaningfully related to overall mean miles walked per day or increased total physical activity (Oakes, et al., 2007) . The discrepancy in the outcomes of different studies regarding the association between density and physical activity can be attributed to different factors. Two of the studies reporting a positive relationship, for example, focus on women only (Coogan, et al., 2009; Kerr, et al., 2104) . However, the other studies claiming a positive association thereof have used either objective measurement (Frank, et al., 2005) or a wide range of data, from 11 countries , for example. Their findings, therefore, seem to be more reliable compared to the studies denying the relationship, one of which was based in Detroit (Wineman, et al., 2014) , a low to moderate density city. The other study denying the positive association between density and physical activity used clustered data sampling, which might have impacted their outcome. (Troped, et al., 2010) .
Connectivity is third important indicator of land-use patterns and it is measured by counting the number of intersections in a square kilometer and number of cul-de-sacs in a neighborhood. It is concluded by Frank et al. (2005) that street connectivity is associated with moderate levels of physical activity. Similarly, it has been concluded in another study that neighborhood features alone (i.e. sidewalks, front porches, small set -backs) are not enough for walking or to be physically active but street patterns like fewer cul-de-sacs can play a role for walking and to be physically active (Wells, et al., 2008) . Boone-Heinonen, et al., (2010) have concluded that streets connectivity within 1km buffers demonstrates the most association with physical activity. At the same time it is concluded by Giles-Corti, et al.(2008) that neighborhood designs that follow the guidelines for livable neighborhoods are more connected and walk-able and are more physically active than those which do not. Wineman et al. (2014) in their study based in Detroit have also observed if the street is connected within locality and integrated; it creates more walk-able or physically active neighborhoods than less connected streets. So it can be concluded through the above literature about land-use patterns (i.e. land-use mix, housing density and connectivity) has positive association with physical activity at neighborhood level. Therefore, these three measures are needed to be investigated in gated communities because gated communities have shortcomings of land-use mix, housing density and connectivity with other neighborhoods.
Transportation: The indicator of transportation is accessibility to different destinations (i.e. public transport, school and work). It is.measured through the presence and proximity of destinations and destination access. For example Witten et al. (2012) in their study concluded that the three measures including destination access were associated with 7% increases physical activity when it is measured objectively through accelerometer. This is an important indicator for gated communities to be investigated because the accessibility of gated communities is limited. These communities have guarded or gated access to the other areas to their vicinity.
Design Features: The design features of a neighborhood are also known as aesthetics of the area. These are measured through the buildings and streetscape of neighborhoods. Buildings measurements are classified as the attractive facades as well as the maintenance of buildings in a neighborhood. The streetscape of neighborhood is the infrastructure availability, shades paths ways, street lights, benches and hard and soft cape of streets. Strath, et al. (2007) and Craig, et al. (2002) concluded that aesthetics are positively associated with physical activity. Poor neighborhoods having fewer, dirty, less landmark buildings, nonavailability of sidewalks and high crime rate are less physically active than affluent areas which have more aesthetics and safety (Neckerman, et al., 2009) .It is evident from the above that better accessibility and good design features within neighborhoods are associated positively with physical activity; it is agreed upon by all the studies. This indicator is also an important indicator for investigating physical activity in gated communities because these communities have very attractive and maintained buildings and good streetscape.
Social Indicators
Social indicators are also found very important in these reviewed studies to effect physical activity. The social indicators are the perception of crime; physical disorder and traffic safety etc. Sallis et al. (2009) concluded that the perceptions of crime have a negative association with physical activity. At the same time it is found in some other studies that high physical disorder (litter, graffiti, lack of greenery) of neighborhood is negatively associated with physical activity (Miles, 2008) . Similarly in case of children the inner city children engage in less physical activity than suburban and inner city parents are more concerned about safety of neighborhoods for physical activity of their children (Weir, et al., 2006) . Traffic related characteristics like traffic control is found positively associated with active travel (Strath, et al., 2007; Neckerman, et al., 2009) . At the same time a significant interaction was observed between number of street intersections and perception of safety from traffic in older adults (Li, et al., 2005) . The sense of neighborhood safety is significant and it has been generally concluded that it encourages physical activity through reviewing the above mentioned literature.
Sports Facilities
Physical activity facilities are also very important indicator to enhance moderate to vigorous physical activity (MVPA) at neighborhood level. It is measured through the availability of sports grounds, indoor games facilities, swimming pools, jogging tracks and public parks etc. Physical activities facilities are positively connected to vigorous activity (Mdpi Ag, 2015 swimming pools, the observationally-assessed presence of tennis courts and swimming pools, and the perceived presence of bike lanes and swimming pools were positive determinants of MVPA. Sallis et al. (2009) have also concluded that presence of free or low cost recreational facilities is positively associated with physical activity. Parks located within 1-mile radius from homes are positively related to physical activity in older women according to Addy, et al., (2004) . Most of the studies reviewed have shown positive association between physical activity facilities and physical activity. However, a study has concluded that improvements to parks may not automatically result in increased use and physical activity .It can be broadly concluded through literature review that sports facilities whether indoor or outdoor have positive association with moderate to vigorous physical activity at neighborhood level and gated communities provide many sports facilities to attract many people attention towards them. The details of above discussed indicators are given in the Figure  1 .
Conclusion
It is concluded that most of the indicators like indicators of neighborhood built environment, social indicators, and physical activity facilities at neighborhood level affect physical activity to some extent. The promotion of walking and vigorous activities is contributions of built environment at neighborhood level to facilitate not only moderate to vigorous physical activity (MVPA) but also to bring about the behavior change among individuals and communities.
The measures of land use patterns of built environment like land-use mix and housing density show mix results on physical activity while the connectivity represented positive association on physical activity. Similarly transportation, the second important indicator of built environment, which is measured through accessibility also affect positively to physical activity at neighborhood level. Design features are the third important indicator of built environment, which is measured through building and streetscape. Buildings have mixed effects on physical activates in neighborhoods while streetscape has positive association with physical activity.
Social indicators are the perception of crime and physical disorder which affect physical activity at neighborhood level. If there is more perception of crime, there will be less physical activity. Same is the case with physical disorder (litter and graffiti). When there is more litter and graffiti, there will be less physical activity.
Finally the physical activity facilities like sports grounds, gyms and jogging tracks also play a vital role in moderate to vigorous physical activity. If the neighborhood has physical activity facilities, the residents will be more physically active.
Recommendations
From the review of the literature, following recommendations are summarized for future research on gated communities.
It has been generally concluded by researchers that the land-use patterns (i.e. Land-use mix, housing density and connectivity) promotes physical activity. This conclusion may suggest that physical activity levels are expected to be lower in gated communities, where the land use is seldom mixed, housing density is low and there are dead end streets in gated communities. However, this needs to be investigated along with exploration of other factors that may be involved.
The second important indicator for built environment is accessibility of gated communities. It is needed to be investigated how the limited accessibility with its vicinity of these communities affect physical activity.
The design features at neighborhood level like building and streetscape which can affect physical activity. this is a very important feature of gated communities to attract people through aesthetics of the area. Therefore this needs to be investigated that whether the aesthetics of gated communities has increased physical activity of the residents of gated communities.
Social indicators like the sense of neighborhood safety and traffic safety are significant, and it has been generally concluded that it encourages physical activity. It is expected that the safety perception is found more in the gated communities because it is the main objectives of gated communities for coming into existence; hence increased levels of physical activity should be observed. An investigation is required in this regard.
Finally the physical activity facilities like gym, jogging tracks, sports facilities also encourage moderate to vigorous physical activity (MVPA) and it is found that gated communities provide more physical activity facilities as it is one of the marketing tools of these communities to be popular so the effects of these facilities on PA among the residents of gated communities need to be investigated.
